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in which R is the gas constant of normal dry air, p the current density of the dry air, pw the density of the water vapor present and a the ratio of the density of dry air to that of water vapor, that is, 1.608, nearly. If the density of the air mixture is p' then
p' = p + pw; and from equation (6)
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in which Tf is the virtual temperature, a fictitious value convenient for calculations, hence much used in aerological work. Again, Poisson's equation in the form   •
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has to be modified through both the cf and the R.    If for each unit mass of dry air there are w units of water vapor this exponent becomes
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in which cp" is the specific heat of water vapor at constant pressure, and a the ratio of the weighted mean molecular weight of dry air to that of water vapor.
Water vapor also frequently causes another and most important change in the temperature gradient. As soon as condensation sets in, the latent heat of vaporization, and, if ice is formed, of fusion, is liberated, and thus the rate of temperature decrease with altitude is reduced. The amount of this reduction, often at least half the original value, depends, of course, slightly upon what becomes of the condensed vapor. If it is carried along with the rising air the process remains adiabatic, except as modified by conduction and radiation, but if, as in great measure must happen, it is left behind as precipitation, then the process becomes that special case of the nonadiabatic which von Bezold, followed by others, has called pseudoadiabatic. This whole subject has been more or less discussed by several writers, but most fully, first, by Hertz1 and, later, by Neuhoff.2
Undoubtedly much of the condensation drops out, or begins to drop out, as soon as formed, so that the actual temperature gradient, while lying somewhere between the really adiabatic and the "pseudoadiabatic" curves, probably follows the latter more closely than the former. Presumably, therefore, in practice it would be better, or at least quite as well, to determine the latter gradient (the adiabatic will be considered
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